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Purpose/Objective: FDG-PET-derived textural features 
describing intra-tumor heterogeneity are increasingly 
investigated as imaging biomarkers. However, the applied 
methodology is not standardized. As part of the process of 
quantifying heterogeneity, image intensities (SUVs) are 
typically resampled into a reduced number of discrete bins. 
We focused on the implications of the manner in which this 
discretization is implemented. Therefore, we compared two 
conceptually different SUV discretization (i.e. intensity 
resampling) methods, and evaluated their clinical feasibility. 
Materials and Methods: FDG-PET imaging was performed 
before and in the second week of radiotherapy on 35 lung 
cancer patients. Two discretization methods were used: (1) 
RD, which divides the SUV range into D equally spaced bins, 
where the intensity resolution varies per tumor image and 
equals (SUVmax–SUVmin)/D; and (2) RB, which maintains a 
constant intensity resolution (B) across tumor images. Forty-
four textural features were determined for different D (8, 16, 
32, 64 and 128) and B (0.05, 0.1, 0.2, 0.5 and 1 [ SUV]) for 
both imaging time points. Changes in feature values between 
both time points were described as delta features. The intra-
class correlation coefficient (ICC) was used to evaluate 
whether feature values depended on the intensity resolution 
used for discretization. Patients were ranked according to 
feature values, as a surrogate for textural feature 
interpretation. Pairwise correlations (ρ) were calculated to 
assess similarity between patient rankings. 
Results: Feature values were found to depend on the 
intensity resolution used for discretization (all pairwise 
ICC≤0.85). For RD, we observed significant inter- and intra-
lesional variation in intensity resolution. Of both assessed 
methods, only RB was shown to allow for a meaningful inter- 
and intra-patient comparison of feature values. Overall, 
patients ranked differently according to their feature value 
between both discretization methods (Figure 1). Patient 
rankings were only concordant between both resampling 
methods (i.e. all pairwise ρ>0.9) for the gray-level co-
occurrence feature ‘Correlation.’ 
 
 
 
Conclusions: Our study shows that the manner in which SUV 
discretization is implemented has a crucial effect on the 
resulting textural features and the interpretation thereof, 
emphasizing the importance of standardized methodology in 
tumor texture analysis.  
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Purpose/Objective: The heart is a moving organ. We can 
identify two different causes of motion: the beating heart 
and the respiratory cycle. These two components of motion 
might lead to uncertainties in the assessment of the actual 
delivered dose distribution in radiotherapy planning and 
consequently in the modelling of radiation induced heart 
toxicity. The aim of this proof-of-concept study is to assess 
the effects of heart movement on heart-estimated dose. 
Materials and Methods: For heart beating and breathing 
motion effect estimation, a sample cardiac-gated 4DCT (CCT, 
9 frames over a complete beating heart cycle) and a sample 
respiratory gated 4DCT (RCT, 10 frames over a complete 
breathing cycle) were used. The average intensity projection 
(AIP) was generated for both scans. For each frame and for 
the AIP, one radiation oncologist following heart atlas 
guidelines contoured the heart (inter-frame heart volume 
variability). The heart was also contoured 2 times in each AIP 
(intra-observer variability). Similarity indices (Dice and 
Hausdorff indices) were used for the evaluation of 
delineation variability. We simulated two different treatment 
plan geometries on each AIP: an AP-PA plan including the 
heart and a left side tangential beams plan. The same beam 
configuration was rigidly copied on each CT frame, the dose 
maps calculated separately for CCT and RCT frames. Heart 
dose-volume (DVH), surface-volume histograms (SDH) and 
relative metrics were calculated for each frame. Surface 
dose can be assimilated to the pericardium dose. The inter-
frame dose variation was taken to be the coefficient of 
variation (CV) defined as the standard deviation divided by 
the mean value. 
Results: Similarity indices showed comparable values for 
intra-observer and inter-frame heart contour variability 
(Table 1a). When we evaluated the effects of beating motion 
from the CCT, for both plan setups, the coefficients of 
variation (CV) in the estimated doses to the heart surface and 
volume were comparable with those obtained for contour 
variability (Table 1b). Similar results were obtained analyzing 
the AP-PA plan on the RCT. In contrast, for tangential beam 
setups, the CV values for dose volume/surface parameters 
revealed a large inter-frame dose variation up to 40% on 
heart surface (pericardium) irradiation in the range of doses 
of 20-40 Gy, with a consequent blurring of the heart 
DVH/DSH (Table 1b and Figure 1). 
Table 1 
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Figure 1 
 
 
 
Conclusions: Our study showed that intra-fraction heart 
motion has a negligible impact on estimated heart doses with 
a level of dosimetric uncertainty comparable to that inherent 
to structure delineation, when AP-PA beam setup is 
considered. On the contrary, dose volume/surface 
parameters estimation from tangential field plans could be 
affected by the large uncertainty due to random respiratory 
heart motion. This should be taken into account for 
monitoring treatment outcome and if reliable and robust 
NTCP modelling have to be performed from retrospective 
heart dosimetric analysis in breast cancer patients.  
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Purpose/Objective: Positional accuracy and precision is vital 
in radiotherapy. The use of MRI for radiotherapy is 
increasingly gaining great interests but the achievable 
positional repeatability on dedicated MR-simulator has not 
yet been determined. This study aims to assess the positional 
repeatability in head and neck on a 1.5T MR-simulator using 
cervical spine discs and parotid gland (PG) as landmarks.  
Materials and Methods: Eight sets of T2-weighted MR images 
of a healthy volunteer were acquired (TR/TE=2000/130ms; 
FOV=44cm; matrix=512x512; 271x1mm coronal slice; 2 NEX; 
3D geometric correction on) over 2 months using a 1.5T MR-
sim (GE Optima MR450w). The volunteer was immobilized 
using a standard 5-point open-face immobilization system. 
Permanent marks were labeled on thermoplastic mask as 
positioning reference. VOIs of intervertebral discs from C2 to 
C7 (C23, C34, C45, C56, C67), and bi-lateral parotid glands (PGL, 
PGR) were drawn by two physicists specialize in MRI. 3D 
volume centroid was calculated for each VOI. Inter-session 
positional shift was calculated as the VOI centroid 
displacement with respect to the first session. The inter-
session rotations of discs and PG were calculated using C23 
and PGL as references. 3D vectors were determined by 
centroids of the selected and the reference VOI. Rotation 
angles (roll, pitch and yaw) were then calculated using the 
angle between the projected vectors (on axial, sagittal and 
coronal plans, respectively) with respect to the first session. 
Results: Averaged shifts, rotations and their ranges were 
shown in Table 1. Averaged LR and AP shifts for discs were 
within 1mm and 2.5mm respectively, comparable with 
previous CT studies. Noticeable discrepancies were found in 
LR and AP shifts between PGL (-0.24 and -1.34mm) and PGR 
(1.97 and -0.30mm). This might indicate the greater freedom 
of mobility and/or deformation in soft tissues than in hard 
tissues. Whether these mobility and deformation were 
inherent or passively induced by immobilization should be 
further delineated. Relatively large SI shifts were observed 
for all VOIs, probably due to the dockable couch design for 
this MR-sim. The largest rotation was observed in roll for 
discs. For PG, larger rotations were found in pitch and yaw 
instead. These might be explained by the use of open-face in 
absence of mouth-bite. Regional positional variations 
between scans were shown in Fig. 1. Note that the large 
pitch value for PG was attributed to its short projected 
distance on sagittal plane. 
 
 
